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Having been exposed to copious information by sad#s on advantages of their

particular ski, it is time to take a more objectleek at the overall ski picture. It is time

to try and take an objective look at things and para notes on the variety of products
we are exposed to and expected to represent dnd sel

Brief History

Wood was the material of choice in the old daysthe® materials were introduced in
time and new technologies to incorporate them wlekeloped.

Skis were first carved from solid wood.

Later, laminated construction was introduced.

Hickory wood was the ultimate mark of quality.

o We can still find hickory bases in old X-C woodéxiss
Primitive metal edges were considered a revolutypna
discovery!!

With the development of laminating technologiesheot
materials (e.g. metals) were incorporated in skistaction.
The “metal skis” were usually laminated with woodidbecame
the predecessor of today’'s high performance antshgaskis.
This practice of building metal skis has surviveght up to the
modern days. The only difference is that now wetgewvork
with the “space age metals” such as titanium, msigng etc.
which have just about replaced the classic alumirunth iron
alloys.
A whole new world has opened with the introductairplastic
materials... The ski world will never be the samPlastic
‘ materials allowed the development of new shapegenmah
combinations, variations in stiffness and elastieitross the profile and along as
the length of skis, etc.

0 The development of plastic materials continuesetévork in progress”,
what with the continuous introduction of new madkyiand combinations
thereof. Just think of fiberglass, carbon fib@@no-technology plastics,
various foams etc.

o The new era of plastics also allowed their comlamatwith other
materials such as metals and wood.

o0 The new era of plastics made it possible to devedoplutionary profiles,
such as the cap construction, the Salomon “Monogbaoncept, the
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Atomic “Beta” concept, the “Power Channel”, etcstjuo name a few.
More about this later.

The Shape of Skis and Ski Design

Some of the basic features of a ski shape are:

Ski Length,
Running Length,

Tip width,
Waist width,
Tail width and
Turning radius.
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Since the beginning of time, skis had some profi@ef course, we didn’'t even dream
about the extreme ski shapes we are enjoying noW.was highly important with the
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early solid wooden skis to take the necessary measu storage, to maintain the desired
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shape as the wood tended to deform in storageresuét of
wetness and elevated temperatures. You may havetke
very old style skis with the spigot on the tip.wlas there to
facilitate a spacer as shown in the sketch. Thegosmhas
been later reduced to a small hole in the tip.idéahe dot in
Head Ski logo? That's the remnant if this featureThe
emergence of modern ski construction and matenwse this procedure completely
obsolete today.

Spac

Ski Bases

As the laminating techniques evolved, the oppotyuniesented itself to
build bases of materials that provided improvedisg characteristics.
The early designs incorporatddckory wood for bases. Hickory
qualities include hardness and thus increased bifié,mainly, hickory
wood has parallel and very straight natural lordjital grooves.

Hickory Fa‘ e Ski:
& First Edges.

Hard plastics were the first generation of base materials thavided a 8
significantly reduced coefficient of friction. Tineserious shortcoming :

was an extremely poor adherence to waxes. ‘

ol

|

Modern base materialsare polytex-based relatively soft plastics. Th C/ @
are continuously being improved by armies of chésnisngineers anciy | 4
technologists.  Their chemical similarity to panmaffmakes them
excellently compatible with modern waxes which peraffin based.
All modern base materials are sintered, which furtenhances theil
affinity to waxes.

Ski Stiffness

Experts are in continuous search for a happy balaetween performance (especially on
ice and hard snow) and the ease of maneuveringth YWe original ski design, the
eguation was quite simple:
Soft skiswere nice to ski on and easy to maneuver, buessean ice and hard
snow.
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Stiff skis will handle ice like champs, but they are diffictd turn and only the
most competent skiers were able to take advantatteio performance.
This difficult choice continues to have to be méala certain extent, especially with high
performance skiers and racers. Stay tuned for motéis topic.

Stiffness as a Function of Ski Material

The solid wood ski®f early days simply had to be stiff all aroundptrform on
hard snow or ice to some extent. Those skiers edubdn’t deal with stiff skis
were simply out of luck on
hard surfaces.
o . Laminated  wood skis
1 presented to ski builders an
opportunity to create a more

R A e e e el “user friendly” alternative b
MITNNNG S
AN N\ VAN T L RS . .y .
SRS allowing the ski's stiffness to _
e vary along and across the ski
\\) 4
® Sz 4 (somewhat).

Plastic ski materialprovided
the flexibility the early ski
designers only dreamt about.
They facilitated the ability to
greatly vary ski shapes,
design profiles and other
features and gave rise to the
development of skis that
provided the greatly

Wood Laminated Ski Construction (A variation on Sandwich)

appreciated compromise
between comfort and
performance.

Sandwich Ski Construction
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Torsional vs. Longitudinal Ski Stiffness

It is a known fact that a flat object is
easier to twist than a round one and a
hollow tube is more difficult to twist
than a solid bar... Having applied
this little bit of physics trivia and
having taken advantage of plastic
materials that are easy to form into
complex shapes led to the discovery
of cap ski construction. Whoever
came up with this simple solution
deserves our vote of thanks. We
believe that the first cap skis were

the Salomon Monocoque. They
represented almost the same
technological revolution as, some decades later, th
parabolic (carving) ski profile, which we will diss a
little later. This was the first time that a skat felt
soft and was indeed longitudinally soft, actually
handled ice and hard snow quite well due to its
torsional stiffness In other words, a torsionally stiff s
ski will not “twist away” from ice. It will delivethe
necessary edge pressure while it will also turilyeas ggegee
because of its longitudinal softness. There daege j
variety of cap constructed skis on the market tottay
most cases the hollowness of the cap is filleddayrf
or other light material, just to eliminate resorau(o
avoid the ski sounding like an old guitar...). Also,
some solid material has to be inserted in the eskire
to accommodate binding installation. Again, diffietr
designers come up with different solutions to the
same issue. Just compare Atomic Beta/Power
Channel with Salomon Pro Link, Elan Speed Wavek
Atomic Nano Belt (Izor), just to name a few.

Sample Cap Ski Construction

Atomic Beta Profile

Atomic factory’s engineers continue to be impressiv
innovators. They took the above physics concepéva
steps farther and decided to try to increase torque
resistance using two semi-circles. Beta skis vibemra!!

To improve on this concept, they addeégower
channels”, which are a pair of hollow tubes that run
through the “beta profile”. The latest innovatienthe
“B5” (5-th generation of Beta technology) wherebyg fpower channels run from the tip
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and tail of the ski into the riser, sometimes nefdrto as “chassis”. You will find this
feature in Metron B5 skis and in SX B5. What wifley think of next??!! The power
channels are made, depending on the type of dkiganium, magnesium or fiberglass.

Straight vs. Parabolic/Carving Skis

Every year, incremental, sometimes significant, stimmes superficial, improvements are
introduced to ski design. Even the oldest skis $@de profile (radius),

which varied from slalom, giant slalom, to straigkawnhill or free

skiing. So, what's the big deal about the “parajar “carving” skis??

The introduction of the carving/parabolic ski plefushered a whole

new era in ski design and

indeed, changed the very nature

of the sport of skiing. The

parabolic design of the ski

profile is based on (you guessed

it) a shape that resembles a

parabola. Remember your high

school geometry? A parabola

starts with a sharp curve and it

tapers off as it continues and

ends up largely flat and

eventually parallel to one of its

axes. This translates into a
shape that, in combination with the ski’'s camban result in the whole
edge being engaged when the ski is flexed. In othends, just put the appropriate
pressure on the edge and the ski will carve aduarits own. As the old straight ski was
taken through its turn, first the front part, thiye centre and finally the rear portion of
the ski edge was engaged. Since the skier neesl the whole length of the straight
edge, there needed to be enough ski length for ieatb, centre ant tail portions to deal
with hard snow or ice on their own. To contrakg thole edge of the carving ski is
engaged when the ski is flexed. Carving skis rieeckefore be much shorter than straight
skis and still have more edge length in contadh wie hill.

Matching Skis to Skiers

Here is the challengeThe worst case scenario is a light weight weagkiiith a lot of
money in the pocket or a rich daddy who wants tg &xpensive high performance or
race skis for which he/she has neither the weighttimne strength. If they will not heed
an expert’s advice, they will wind up with a paif skis that will not be flexed as
designed and the ski’ performance will be dismdlhe retailer's reputation will be
damaged by the mismatch between the skis and tee ke skier will suffer from poor
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ski performance and nobody is happy at the end.e’WWthcomes to choosing skis, the
most expensive, top of the line product is onlyatle for the top level aggressive skiers.

Helping a Skier to Make the Right Ski Choice

Modern skis vary widely depending on their intendgaplication. There are just too
many variations and considerations to properly gaiee them. Let's give it a try

anyway though. As a general rule, racing and Ipigtiormance skis are very satisfying
for a high performance skier, but they are intiniitta and difficult to handle for most

others. The challenge is to find the happy balabetveen comfort, budget and
performance when trying to match skis to a skier.

The length of a modern ski is determined mostly by the skiiming radius and the
user’s skiing ability. Generally, skis with a ragiof 16 m and less should be no longer
than height between a skier’s chin and the nodee shorter the radius, the shorter the
ski and vice versa.

The stiffness of the skis has to be considered as a functiathefskier's weight, power
and skiing ability. Intermediate and beginner skighould be offered softer skis. Stiffer
skis are for more advanced skiers.

When helping a customer choose a skimgiing radius, one must first of all ascertain
the customer’s personal preferences, the typelisfhe/she primarily skis on and again,
their skiing ability.

Before making a recommendation of a particular isks, imperative to make an effort to
understand the customeras well as possible. We need to know their skahdities,
their aggressiveness and their personal preferemeesneed to know if they will be
skiing at small hills or larger mountains, etc.m&i spent doing a preliminary customer
assessment is time well spent.

Racing Skis

These skis are generally intended (you guessddritacers
and high performance skiers. They are specificddlgigned
for a particular discipline, such as Downhill, $lal, Giant
Slalom, Super G or Super Cross. As a general tiuse are
the highest performance and the least “forgivinigs sn the
line-up. Even within this category, there are eliint
degrees of this “unforgiveness”. For example,Ri&-World
Cup skis are generally made of sandwich constmgctizey
are extremely stiff and their lengths and radii are
accordance to international rules. Only the basg¢rs should
be on these, no intermediates, no light weightgrsji etc.
These people, if they feel they need race skisyldhioe offered the “retail” level racing
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skis which are made somewhat more “user-friendbften made of cap construction
rather than sandwich and having more comfortabigties and radii. Some examples of
race skis are:

FischerSL, GS, DH, RC, SC, Progressor....
Atomic SL9, SL11, SL12, ST12, GS 9, GS11, GS12, LT12¢ceRa ...
Elan RaceSL, RaceGS, RaceSLX, RaceGCX, DH, Ripstick....

Typical slalom dimensions: 117-66-97 mm; R=12.5m
Typical GS dimensions: 105-67-88 mm; R=23.5 m

Classic Carving Skis

You will have noticed that racing skis have a prettedictable under-
food dimension of 65-68 mm. What we call the Alagxarving Skis,
are the skis that have a similar geometry of tludilpr but are built to
be much tamer and more forgiving. They are gehesafter and
“nicer”. There is a whole scale of Classic Carvidkjs, from high
performance right down to intermediate and begineegels. Once
again, the challenge is to match the ski level e skier level
correctly. Some examples of classic carving skes a

Atomic lzor, ETL, SX9, SX10, SXTI...
FischerFX4, FX6, FX8, FX12, C4Retro, CTX...
Elan Speed wave

Typical dimensions: 109-66-92 R=13 m
115-67-103 R=15m

Wide skis

Carving skis are great when kept on the edge. 'Shatv they carve.
However, skiing flat, the old fashion way on caryiskis, will result in
instability and lousy tracking — a wobbly kind @el. This is where the
wider skis come in. They have the same or evdneigcarving radius
than the classic carving skis, so they perform wdien on edge and
they don’t punish the skier for skiing flat. Th&a great compromise
for today’s skiers. These skis are gaining pojylaeverywhere,
especially in big mountains where long cruising surequire some
degree of flat skiing. Of course, because of threased width, these
skis are also well suited for soft and deep sn®ame examples of wide
skis are:



Atomic Metron 9, Metron 10, Metron 11, Metron 11B5, Nama
Elan Magfire 6, Magfire 8, Magfire 12, Magfire Pro....
FischerAMC 73, AMC 76, AMC 79.

Typical dimensions: 119-74-103 R=12 m

Specialty Skis

There are innumerable variations on this themeecifafiy skis are just that: They are
made to fulfill a special (real or imaginary) goalere are just a few examples:

- Extreme Carving Skisare short and built with extremely short radiusesk than
12 m, often even less than 10m. They are frequeisid in lieu of snowboards
and users often ski them without ski poles. Inayw'snowblades” could be
considered the ultimate extreme carving skis.

Twin Tips and other “trick skis” are destined for
snowboard parks, half-pipes and similar such fun
places. They allow skiers to enjoy the speciatgsa
where, in the past, only snowboarders dared to go.
Twin tips are also suitable for those skiers wheeha
hard time distinguishing between moving in forward
vs. backward directions.
Ladies’ Skis are usually
converted from regular retail
models by changing graphics to
cute and colourful designs and
by moving binding positions
forward by about a centimeter.
Powder_ Skis are the type of
skis we rarely have to be concerned with out heréhe
East. These skis are strictly made for powder simolgh
mountains, heli-skiing and similar such
applications. In order to avoid sinking
through soft snow, these skis are extremely widagland
usually have a relatively straight radius. Becao$etheir
monstrous width, these skis have to be outfitteth wpecial,
extra-wide bindings.
Junior Skis. Junior skis are meant for skiers that are gdéiyera
less than 140-150 Ibs in weight. Within this catggthere are
sub-categories almost as numerous as those fot akigl.
There are junior race skis, made either for slalmGS and
made in a variety of performance characteristibsye are
recreational skis, there are “girlie” skis, lithhed skis, big kid
skis, you name it.
Mogul Skis are the opposite of what we came to call “perforogaskis”. They
are relatively soft to comply readily with the clgas in the mogul field. Carving
is not necessarily a desired ski characteristimaguls, so these skis have a fairly
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straight profile and minimal torsional stiffnes$hey work well in mogul fields,
but will be quite disappointing on ice and hardwsno

Bindings and Risers

The emergence of carving skis had a profound effieche boot-to-ski interface.

1.

2.

3.

It is now imperative to raise the boot sole highkove the snow surface to avoid
the dreaded “boot-out”. Boot-outs are

caused by the boot hitting the snow,

thus disengaging the edge from the

snow surface and thus putting the skier

on his/her butt. Carving skis

necessitate extreme angulation and

must always be outfitted with the some

form of a riser.

As the skis became shorter, the need for every

centimeter of the edge being effective in any

point in the turn becomes imperative. It

follows then, that the binding/riser assembly

must allow the ski to flex under the bcard

allow 100% of the edge being engaged at 100% of time. Different
manufacturers use different means to achieve thag gut they all do it.

Integrated Binding Systems

These systems facilitate the optimum integratiotwben a ski, riser and a specific
binding. This is not an entirely altruistic contef he effect of integrated systems is that
the consumer loses the ability to choose his/hatibg-to-ski combination.

On the other hand,
the integration
allowed
manufacturers to
optimize the boot-

to-ski interface, to allow for optimum under-bingigki

performance and to
design effective
methods of
alternating boot
positioning relative
to the ski. Some of the good examples are the [Elasion,
Fischer Railflex, Atomic Device, Atomic Neox, etdll these
bindings are, in their own special way, able to:
1. Float and thereby allow under-boot ski flexing.
2. Easily adjust their position relative to the skinte.
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It should be said at this
point that all bindings
are manufactured and
tested to exacting
international standards
and therefore, they are
basically considered
equally safe. Just like
skis, bindings need to
be matched to a skier’s
weight, height and skiing ability. And of courgbey need to be compatible with the
appropriate skis and risers, as well.
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